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PROBLEM TO BE SOLVED: To provide a method which 
enables selective etching of a predetermined film formed 
on the surface of a substrate, while maintaining a 
treatment solution made of an acid solution constantly in 
a boiling state by holding the treatment solution at a 
predetermined temperature and a predetermined acid 
concentration. 

SOLUTION: A treatment solution 14 in a treatment tub 
10 is heated and constantly held in a boiling state by a 
constant-output heater 1 6 and 24, and the temperature 
of the treatment solution is detected by a temperature 
detector 34. On the basis of the detected temperature, 
the quantity of pure water 28 supplied from a pure water 
tub 30 to the treatment solution is controlled by a 
regulator 42, so that the treatment solution is held at a 
predetermined temperature. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Heat at a heater processing liquid which consists of an aqueous solution of an acid, and 
processing liquid is maintained at an ebullition condition. In a surface treatment method of a 
substrate which etches selectively a predetermined coat of the coats of two kinds which a 
substrate was made immersed into processing liquid of an ebullition condition, and were formed 
on a front face of a substrate, or a class beyond it While fixing an output of said heater, giving 
fixed quantity of heat to processing liquid and always maintaining processing liquid at an ebullition 
condition A surface treatment method of a substrate characterized by controlling the amount of 
supplements of pure water to processing liquid so that temperature of processing liquid is 
detected and temperature of processing liquid is held at predetermined temperature based on 
the detection temperature. 

[Claim 2] A surface treatment method of a substrate according to claim 1 that an output of a 
heater is made into max only for a processing liquid supplement-event to the inside [ a substrate 
to inside of processing liquid charge-event to ] of predetermined time and predetermined time, 
respectively. 

[Claim 3] A surface treatment method of a substrate according to claim 1 or 2 that processing 
liquid is a phosphoric acid aqueous solution, a coat formed on a front face of a substrate is with 
silicon oxide and a silicon nitride, and a silicon nitride is etched selectively. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
i precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention makes a substrate immersed into 
the method of making substrates, such as a semiconductor wafer, a glass substrate for liquid 
crystal displays, and electronic parts, immersed into the processing liquid which consists of an 
aqueous solution of acids, such as a phosphoric-acid aqueous solution, and carrying out surface 
treatment, and the processing liquid especially maintained at the ebullition condition, and relates 
to the surface-treatment method of the substrate which etches selectively the predetermined 
coat of the coats of two kinds formed on the front face of a substrate, or the class beyond it. 
[0002] 

[Description of the Prior Art] A substrate, for example, a semiconductor wafer, is made 
immersed into the processing liquid which consists of an aqueous solution of an acid, for 
example, a phosphoric acid aqueous solution. The predetermined coat of the coats of two kinds 
formed on the front face of a semiconductor wafer, or the class beyond it, For example, when 
etching selectively the silicon nitride of silicon oxide (Si02 film) and the silicon nitrides (Si3N4), 
surface treatment equipment as shows an outline configuration to drawing 3 by the mimetic 
diagram is used conventionally. This equipment has the processing tub 10 in which the liquid inlet 
12 is made by the pars basilaris ossis occipitalis, and the phosphoric acid aqueous solution 14 is 
stored inside, and the immersion heater 16 is arranged in the interior of the processing tub 10. 
And two or more semiconductor wafers which it is going to process are contained by the wafer 
holder (not shown), are thrown in into the processing tub 10, and are made to be immersed in the 
phosphoric acid aqueous solution 14. 

[0003] The overflow liquid receptacle section 18 is attached to the processing tub 10, and the 
phosphoric acid aqueous solution which overflowed from the upper part of the processing tub 10 
flows into the overflow liquid receptacle section 18. At the inner pars basilaris ossis occipitalis of 
the overflow liquid receptacle section 18, the piping 20 for liquid circulation is open for free 
passage, and free passage connection of the head of the piping 20 for liquid circulation is made 
in the liquid inlet 12 of the processing tub 10. The circulating pump 22, the in-line heater 24, and 
the filter 26 are interposed in the piping 20 for liquid circulation, and the circulation path 
constituted by the processing tub 10, the overflow liquid receptacle section 18, and the piping 20 
for liquid circulation is circulated for a phosphoric acid aqueous solution. The other end delivery 
of the pure water supply pipe 50 with which the end was open for free passage at the inner pars 
basilaris ossis occipitalis of the pure water tub 30 in which pure water 28 was stored with the 
supply pipe, and the metering pump 32 was interposed in it is arranged at the overflow liquid 
receptacle section 18. Moreover, the thermometric element 34 is arranged inside the processing 
tub 1 0, a thermometric element 34 is connected to a thermoregulator 52, and the 
thermoregulator 52 is connected to the immersion heater 16. Furthermore, a thermometric 
element 54 is inserted in the middle of the piping 20 for liquid circulation, a thermometric 
element 54 is connected to a thermoregulator 56, and the thermoregulator 56 is connected to 
the in-line heater 24. 

[0004] When carrying out surface treatment of the semiconductor wafer with the equipment of a 
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configuration of having been shown in drawing 3 , the phosphoric acid aqueous solution 14 is 
heated by the temperature of 150 degrees C - about 180 degrees C at an immersion heater 16 
and the in-line heater 24. For this reason, moisture evaporates from the phosphoric acid 
aqueous solution 14 in the processing tub 10, and the phosphoric acid concentration of the 
phosphoric acid aqueous solution 14 rises. Then, pure water 28 is supplied through the pure 
water supply pipe 50 from the inside of the pure water tub 30, and he follows the phosphoric acid 
aqueous solution which flowed in the overflow liquid receptacle section 18, and is trying to make 
pure water dropped at it from the delivery of the pure water supply pipe 50 with a metering pump 
32. Under the present circumstances, he is trying to always fill up conventionally the pure water 
of the amount which is mostly equivalent to the moisture content which evaporated the pure 
water of constant flow through the inside of the pure water supply pipe 50 from the sink and the 
phosphoric acid aqueous solution 14 in the processing tub 10. Moreover, based on the detecting 
signal to which the temperature of the phosphoric acid aqueous solution 14 in the processing tub 
1 0 is sent from each thermometric elements 34 and 54, control and usual carry out PID control 
of an immersion heater 16 and the in-line heater 24 with each thermoregulators 52 and 56, 
respectively, and it is adjusted so that it may be maintained at predetermined temperature. 
[0005] By the way, in etching a silicon nitride selectively to silicon oxide, the ratio of the etching 
rate of the silicon nitride to the etching rate of silicon oxide, i.e., a selection ratio, poses a 
problem. Moreover, the etching rate of silicon oxide or a silicon nitride changes with the 
temperature of a phosphoric acid aqueous solution, and becomes so large that the temperature 
of a phosphoric acid aqueous solution becomes high. And when a phosphoric acid aqueous 
solution is in an ebullition condition in the temperature concerned, the selection ratio in a certain 
temperature of a phosphoric acid aqueous solution is put in another way and it is the phosphoric 
acid concentration from which the temperature concerned serves as the boiling point of a 
phosphoric acid aqueous solution, it becomes the largest. Therefore, it is important to perform 
surface treatment of a semiconductor wafer, as it is maintained at phosphoric acid concentration 
from which the temperature concerned serves as the boiling point of a phosphoric acid aqueous 
solution so that it may be maintained at the condition that held the temperature of the 
phosphoric acid aqueous solution 14 in the processing tub 10 to the processing temperature 
suitably selected by the relation between the etching rate of a silicon nitride, the concentration 
of a selection ratio and a phosphoric acid aqueous solution, etc., and the phosphoric acid 
aqueous solution has always boiled in the temperature. 
[0006] 

[Problem(s) to be Solved by the Invention] Moisture evaporates by heating the phosphoric acid 
aqueous solution 14 in the processing tub 10 at an immersion heater 16 and the in-line heater 
24, phosphoric acid concentration rises, and on the other hand, in order to lower the phosphoric 
acid concentration which rose, a phosphoric acid aqueous solution is supplemented with pure 
water through the pure water supply pipe 50 from the pure water tub 30 into the circulation path 
of a phosphoric acid aqueous solution. Therefore, if the phosphoric acid concentration of the 
phosphoric acid aqueous solution 14 is decided by the evaporation of the moisture from the 
phosphoric acid aqueous solution 14, and the amount of supplements of pure water and moisture 
evaporation and the amount of pure water supplements always become equal, the phosphoric 
acid concentration of a phosphoric acid aqueous solution will be kept constant. 
[0007] On the other hand, in order to take the quantity of heat of a phosphoric acid aqueous 
solution by supplement of pure water in a phosphoric acid aqueous solution, the temperature of a 
phosphoric acid aqueous solution falls. If the temperature of a phosphoric acid aqueous solution 
falls, based on the detecting signal from thermometric elements 34 and 54, heaters 16 and 24 will 
be controlled by thermoregulators 52 and 56, the quantity of heat corresponding to the quantity 
of heat taken from the phosphoric acid aqueous solution by the supplement of pure water will be 
given to a phosphoric acid aqueous solution, and the temperature of the phosphoric acid aqueous 
solution 14 in the processing tub 10 will be held at predetermined temperature. 
[0008] However, by the method of supplementing a phosphoric acid aqueous solution with the 
pure water of a constant rate continuously like before, the moisture evaporation and the amount 
of pure water supplements from the phosphoric acid aqueous solution 14 in the processing tub 
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10 do not necessarily become equal. For this reason, even if the temperature of the phosphoric 
acid aqueous solution 14 in the processing tub 10 is held at predetermined temperature, that 
temperature does not necessarily serve as the boiling point of a phosphoric acid aqueous 
solution. Thus, it was difficult to perform surface treatment of a semiconductor wafer, controlling 
the phosphoric acid concentration of a phosphoric acid aqueous solution by the conventional 
method so that a phosphoric acid aqueous solution is always maintained at an ebullition condition 
in predetermined temperature. 

[0009] This invention aims at offering the surface treatment method of the substrate which can 
etch selectively the predetermined coat of the coats of two kinds formed on the front face of a 
substrate , or the class beyond it , holding the processing liquid which is make in view of the 
above situations and consists of an aqueous solution of an acid to predetermined temperature , 
and always maintaining at an ebullition condition . 
[0010] 

[Means for Solving the Problem] Invention concerning claim 1 heats at a heater processing liquid 
which consists of an aqueous solution of an acid, and maintains processing liquid at an ebullition 
condition. In a surface treatment method of a substrate which etches selectively a 
predetermined coat of the coats of two kinds which a substrate was made immersed into 
processing liquid of an ebullition condition, and were formed on a front face of a substrate, or a 
class beyond it While fixing an output of said heater, giving fixed quantity of heat to processing 
liquid and always maintaining processing liquid at an ebullition condition, temperature of 
processing liquid is detected and it is characterized by controlling the amount of supplements of 
pure water to processing liquid so that temperature of processing liquid is held at predetermined 
temperature based on the detection temperature. 

[0011] Invention concerning claim 2 is characterized by only a processing liquid supplement- 
event to the inside [ a substrate to inside of processing liquid charge-event to ] of 
predetermined time and predetermined time making an output of a heater max, respectively in a 
method according to claim 1. 

[0012] In a method according to claim 1 or 2, processing liquid is a phosphoric acid aqueous 
solution, a coat formed on a front face of a substrate is with silicon oxide and a silicon nitride, 
and invention concerning claim 3 is characterized by etching a silicon nitride selectively. 
[0013] According to a surface treatment method of a substrate invention concerning claim 1, 
fixed quantity of heat is given to processing liquid at a heater of a fixed output, and processing 
liquid is maintained at an ebullition condition. That is, although moisture evaporates from 
processing liquid, acid concentration of processing liquid rises and the boiling point of processing 
liquid also goes up in connection with it by heating processing liquid at a heater, processing liquid 
is heated at a heater of a fixed output which is the degree which can raise temperature of 
processing liquid on a simultaneous target till the boiling point which went up, and is always 
maintained at an ebullition condition. On the other hand, temperature of processing liquid is 
detected, and processing liquid is supplemented with pure water so that temperature of 
processing liquid may be held at predetermined temperature based on the detection temperature. 
That is, since temperature of processing liquid rises by lifting (lifting of the boiling point) of acid 
concentration of processing liquid accompanying evaporation of moisture from processing liquid 
as described above, temperature of processing liquid descends and it is held at the original 
predetermined temperature by detecting a temperature rise of processing liquid which ****s in 
moisture evaporation from processing liquid, and supplementing processing liquid with pure water 
of an amount corresponding to a part for the temperature rise. Since, as for processing liquid, it 
is maintained at an ebullition condition also at this time, predetermined temperature is the boiling 
point of processing liquid, and processing liquid will be held at acid concentration of origin from 
which predetermined temperature serves as the boiling point. Thus, processing liquid is held at 
predetermined temperature, and is held at predetermined concentration, and is always maintained 
at an ebullition condition. 

[0014] When temperature of processing liquid falls greatly in an instant like [ when replacing a 
time of throwing in a substrate into processing liquid, and processing liquid with a method of 
invention concerning claim 2 ], since an output of a heater is made into max, temperature of 
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processing liquid recovers only the inside of predetermined time promptly from the event. For 
this reason, it is avoidable that an etching rate of a coat formed on a front face of a substrate 
falls. 

[0015] By method of invention concerning claim 3, a phosphoric acid aqueous solution is held at 
predetermined temperature, and it is held at predetermined phosphoric acid concentration, and is 
always maintained at an ebullition condition, and after a selection ratio of a silicon nitride to 
silicon oxide has become large, a silicon nitride formed on a front face of a substrate is etched 
selectively. 
[0016] 

[Embodiment of the Invention] It explains referring to dr a w ing 1 and drawin g 2 about the suitable 
operation gestalt of this invention hereafter. 

[0017] Drawing 1 is the mimetic diagram showing one example of the outline configuration of the 
surface treatment equipment used for enforcing the surface treatment method of the substrate 
concerning this invention. In drawin g 1 , the component which attached the same sign as the sign 
used by drawing 3 is common to the conventional equipment shown in drawing 3 , and omits 
those explanation. 

[0018] With this equipment, the flow control valve 38 and the flowmeter 40 are inserted in the 
pure water supply pipe 36 with which the end was open for free passage with the supply pipe at 
the inner pars basilaris ossis occipitalis of the pure water tub 30 in which pure water 28 was 
stored, the other end delivery has been arranged at the overflow liquid receptacle section 18, 
and the metering pump 32 was interposed. Moreover, the thermometric element 34 arranged 
inside the processing tub 10 is connected to a flow regulator 42, and the flow regulator 42 is 
connected to the flow control valve 38. Furthermore, the output-control machine 44 is 
connected to the immersion heater 16 and the in-line heater 24. The configuration of those 
other than these is the same as that of the conventional equipment shown in drawing 3 . 
[0019] In order to carry out surface treatment of the substrate from the equipment of a 
configuration of having been shown jn drawing 1 (for example, for carrying out alternative etching 
of the semiconductor wafer with which silicon oxide and a silicon nitride were formed on the 
front face with a phosphoric acid aqueous solution), it adjusts so that the output of an immersion 
heater 16 and the in-line heater 24 may become always fixed with the output-control vessel 44, 
and the phosphoric acid aqueous solution 14 in the processing tub 10 is heated at an immersion 
heater 16 and the in-line heater 24 by the predetermined temperature which is 150 degrees C - 
180 degrees C. The output of the heaters 16 and 24 in this case is set as the degree to which 
quantity of heat required in order to always maintain the phosphoric acid aqueous solution 14 at 
an ebullition condition is given to a phosphoric acid aqueous solution. That is, even if moisture 
evaporates from a phosphoric acid aqueous solution, phosphoric acid concentration rises and the 
boiling point of a phosphoric acid aqueous solution goes up in connection with it, the output of 
heaters 16 and 24 is set as the degree which can raise the temperature of a phosphoric acid 
aqueous solution on a simultaneous target till the boiling point which went up. moreover, the 
temperature of the phosphoric acid aqueous solution 14 in the processing tub 10 is detected by 
the thermometric element 34, and the detecting signal sends to a flow regulator 42 — having — 
a detecting signal — being based — a flow regulator 42 — a flow control valve 38 — control — 
for example, PID control is made to be carried out. And the flow rate of the pure water supplied 
into the overflow liquid receptacle section 18 through the pure water supply pipe 36 from the 
pure water tub 30 is adjusted, and the amount of supplements of the pure water per unit time 
amount to the phosphoric acid aqueous solution which circulates through the inside of a 
circulation path is adjusted so that the temperature of the phosphoric acid aqueous solution 14 
in the processing tub 10 may be held at predetermined temperature. 

[0020] As described above, while fixing the output of an immersion heater 16 and the in-line 
heater 24 with the output-control vessel 44 A thermometric element 34 detects the temperature 
of the phosphoric acid aqueous solution 14 in the processing tub 10, and a flow control valve 38 
is controlled by the flow regulator 42. By adjusting the amount of supplements of the pure water 
per unit time amount so that the temperature of the phosphoric acid aqueous solution 14 may be 
held at predetermined temperature, the phosphoric acid concentration of the phosphoric acid 
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aqueous solution 14 will be held uniformly, and the phosphoric acid aqueous solution 14 will 
always be maintained at an ebullition condition. Namely, since the phosphoric acid concentration 
of the phosphoric acid aqueous solution 14 rises, the boiling point of the phosphoric acid 
aqueous solution 14 goes up and the temperature of the phosphoric acid aqueous solution 14 
rises in connection with it when moisture evaporates from the phosphoric acid aqueous solution 
14 in the processing tub 10 If a thermometric element 34 detects the temperature rise of the 
phosphoric acid aqueous solution 14 which ****s in moisture evaporation from the phosphoric 
acid aqueous solution 14 and a phosphoric acid aqueous solution is supplemented with the pure 
water of the amount corresponding to a part for the temperature rise, the temperature of the 
phosphoric acid aqueous solution 14 will descend, and it will be held at the original predetermined 
temperature. Since, as for the phosphoric acid aqueous solution 14, it is maintained at the 
ebullition condition also at this time, predetermined temperature is the boiling point of the 
phosphoric acid aqueous solution 14, and the phosphoric acid aqueous solution 14 will be held at 
the phosphoric acid concentration of origin from which predetermined temperature serves as the 
boiling point. 

[0021] In addition, when a phosphoric acid aqueous solution is filled up into the time of throwing 
in a semiconductor wafer into the phosphoric acid aqueous solution 14 in the processing tub 10, 
or the processing tub 10, when the temperature of the phosphoric acid aqueous solution 14 falls 
greatly according to disturbance in an instant, lowering of the etching rate of a silicon nitride will 
be caused like. For this reason, when the temperature of the phosphoric acid aqueous solution 
14 falls in an instant by the charge of the wafer to the inside of the phosphoric acid aqueous 
solution 14 in the processing tub 10, supplement of the phosphoric acid aqueous solution into 
the processing tub 10, etc., it is good to adjust the output of heaters 16 and 24 to maximum with 
the output-control vessel 44, and to heat the phosphoric acid aqueous solution 14. Since the 
temperature of the phosphoric acid aqueous solution 14 will be promptly recovered even if the 
temperature of the phosphoric acid aqueous solution 14 falls in an instant if it does in this way, 
lowering of the etching rate of a silicon nitride is avoidable. 

[0022] One example of the condition of the temperature change of the phosphoric acid aqueous 
solution 14 in the processing tub 10 is shown in drawing 2 . First, the period T1 until it starts 
processing and the temperature of the phosphoric acid aqueous solution 14 reaches laying 
temperature adjusts the output of heaters 16 and 24 to maximum with the output-control vessel 
44, and heats the phosphoric acid aqueous solution 14. And the period T2 by the event t of 
throwing in a wafer into the phosphoric acid aqueous solution 14 in the processing tub 10, or 
filling up a phosphoric acid aqueous solution into the processing tub 10, after the temperature of 
the phosphoric acid aqueous solution 14 reaches laying temperature adjusts the output of 
heaters 16 and 24 to the set point with the output-control vessel 44, and continues giving fixed 
quantity of heat to the phosphoric acid aqueous solution 14. If a wafer is thrown in into the 
phosphoric acid aqueous solution 14 in the processing tub 10 or a phosphoric acid aqueous 
solution is filled up into the processing tub 10, period T3 until it changes to backward lifting to 
which the temperature of the phosphoric acid aqueous solution 14 descended from the event t 
and reaches laying temperature again will adjust the output of heaters 1 6 and 24 to maximum 
with the output-control vessel 44, and will give big quantity of heat to the phosphoric acid 
aqueous solution 14. And period T four after the temperature of the phosphoric acid aqueous 
solution 14 reached laying temperature adjusts the output of heaters 16 and 24 to the set point 
with the output-control vessel 44, and continues giving fixed quantity of heat to the phosphoric 
acid aqueous solution 14. 

[0023] Moreover, when the temperature of the phosphoric acid aqueous solution 14 enters in a 
proportional band P (at the a event), a supplement of pure water is started and the amount of 
supplements is made to increase gradually in the process in which the temperature of the 
phosphoric acid aqueous solution 14 in the processing tub 10 rises. Then, if the temperature of 
the phosphoric acid aqueous solution 14 rises still more and comes out of the inside of a 
proportional band P (at the b event), the amount of supplements of pure water will be made into 
max, and will be kept constant. And in the process which descends after the temperature of the 
phosphoric acid aqueous solution 14 rises further and reaches a peak, if the temperature of the 
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phosphoric acid aqueous solution 14 enters in a proportional band P (at the c event), the amount 
of supplements of pure water will be decreased gradually. Then, if the temperature of the 
phosphoric acid aqueous solution 14 descends still more and comes out of the inside of a 
proportional band P (at the d event), a supplement of pure water will be stopped. After stopping 
a supplement of pure water, the temperature of the phosphoric acid aqueous solution 1 4 starts 
to go up from a drop after a while. And when the temperature of the phosphoric acid aqueous 
solution 14 rises and it enters in a proportional band P (at the a event), a supplement of pure 
water is started again and the amount of supplements is made to increase gradually. Henceforth, 
such a temperature change is repeated. And since the phosphoric acid aqueous solution 14 in 
the processing tub 10 is always maintained at the ebullition condition in this case, the 
temperature change of the phosphoric acid aqueous solution 14 in the steady state shown in 
drawing 2 will correspond to change of the boiling point of the phosphoric acid aqueous solution 
14, and the temperature change of the phosphoric acid aqueous solution 14 shown in draw ing 2 
will show change of the phosphoric acid concentration of the phosphoric acid aqueous solution 
14. Namely, if the phosphoric acid concentration of the phosphoric acid aqueous solution 14 falls 
by supplement of pure water (the boiling point of the phosphoric acid aqueous solution 14 
descends) If the phosphoric acid concentration of the phosphoric acid aqueous solution 14 rises 
by moisture evaporation from the phosphoric acid aqueous solution 14 by the temperature of the 
phosphoric acid aqueous solution 14 in the processing tub 10 descending in connection with it, 
and stopping a supplement of pure water (the boiling point of the phosphoric acid aqueous 
solution 14 goes up) It is because the temperature of the phosphoric acid aqueous solution 14 in 
the processing tub 10 will rise in connection with it. 

[0024] In addition, although he is trying to adjust the flow rate of the pure water which controls a 
flow control valve 38 by the flow regulator 42 based on the temperature of the phosphoric acid 
aqueous solution 14 detected by the thermometric element 34, and is supplied into the overflow 
liquid receptacle section 18 through the pure water supply pipe 36 from the pure water tub 30 
with the above-mentioned operation gestalt You may make it adjust the amount of supplements 
of the pure water per unit time amount to a phosphoric acid aqueous solution by replacing with a 
flow control valve 38, using a closing motion control valve, and adjusting the time amount 
(supplement time amount of the pure water within unit time amount) which opens a closing 
motion control valve in unit time amount with a controller. 
[0025] 

[Effect of the Invention] Surface treatment of a substrate can be performed holding the 
processing liquid which consists of an aqueous solution of an acid to predetermined temperature, 
and holding to predetermined acid concentration, and maintaining at an ebullition condition 
according to the surface treatment method of the substrate invention concerning claim 1. This 
sake, It can etch selectively that a big selection ratio is also about the predetermined coat of the 
coats of two kinds formed on the front face of a substrate, or the class beyond it. 
[0026] Since the temperature of processing liquid can be promptly recovered when the 
temperature of processing liquid falls greatly in an instant like [ when replacing the time of 
throwing in a substrate into processing liquid, and processing liquid with the method of invention 
concerning claim 2 ], lowering of the etching rate of the coat formed on the front face of a 
substrate can be prevented. 

[0027] By the method of invention concerning claim 3, the selection ratio of the silicon nitride to 
silicon oxide can be enlarged, and the silicon nitride formed on the front face of a substrate can 
be etched selectively. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawi ng 1] It is the mimetic diagram showing one example of the outline configuration of the 
surface treatment equipment used for enforcing the surface treatment method of the substrate 
concerning this invention. 

[Drawing 2] It is drawing showing one example of the condition of the temperature change of the 
phosphoric acid aqueous solution in a processing tub when enforcing the surface treatment 
method of the substrate concerning this invention. 

[Drawing 3] It is the mimetic diagram showing one example of the outline configuration of 
conventional surface treatment equipment. 
[Description of Notations] 
10 Processing Tub 

12 Liquid Inlet of Processing Bottom of the Tank Section 

14 Phosphoric Acid Aqueous Solution 

16 Immersion Heater 

18 Overflow Liquid Receptacle Section 

20 Piping for Liquid Circulation 

22 Circulating Pump 

24 In-line Heater 

26 Filter 

28 Pure Water 

30 Pure Water Tub 

32 Metering Pump 

34 Thermometric Element 

36 Pure Water Supply Pipe 

38 Flow Control Valve 

40 Flowmeter 

42 Flow Regulator 

44 Output-Control Machine 
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